Abstract. Aiming at walking and lifting column platform of high stability requirements, moment balance method is used when stability and overturning moment are calculated under the most dangerous conditions. The ratio of the stability and overturning moment is obtained, namely safety factor, to determine the anti overturning stability of the mechanism, at the same time, the kinetic energy and potential energy are calculated by using the energy method, to judge the stability by the relationship between kinetic energy and potential energy. A certain lifting platform as an example, stability and overturning moment are calculated under the most dangerous conditions, obtaining stability safety factor K>1,When the maximum velocity is to pass through the barrier, kinetic energy 462 kg·m 2 /s 2 is less than the potential energy 827.7kg·m 2 /s 2 ,it shows that the stability of the mechanism is good.
Introduction
The walking and lifting column platform is the machinery products which deliver operator and the tools to a specified height to Support workers for operation. As the walking and lifting column platform is used more and more widely in production and construction, stability requirements of the column platform are improved.
About the structural stability of walking and lifting column platform, relevant experts and scholars conduct a corresponding analysis. Among them, the research that has the value and significance of this study includes: aiming at insufficient stability of the walking and lifting column platform, in 2012 according to the working principle and the characteristics of aerial working platform, Huang Xiaozheng and others [1] calculate the value of the stability moment and overturning moment under specified conditions, the stability coefficient of the mechanism is obtained to judge mechanical stability. At the same time, the buckling analysis of the aerial working platform is carried out by using ANSYS to verify the structural stability of the lifting mechanism. In 2010, Zhao Hongliang and others [2] established the stability analysis model of the platform by utilizing mechanical theory, which was developed by the Chang' a University. At the same time, MATLAB is used to obtain the stability index of the platform in different lifting positions, so as to simulate the lifting stability of the whole lifting process. In order to analyze and discuss the motion stability of the aerial working platform, Pei Honglei, He Binhui and others [3] established the dynamic simulation model, and analyzed the motion stability of the lifting platform from the angle of dynamic simulation. The simulation results are compared with the test results, the displacement range of the platform and the balance hydraulic cylinder that meet the stability requirements are obtained.
Most of the literature only considers the overturning stability of column lifting platform under a certain condition, lack of systematic stability analysis method. It is difficult to guarantee the stability of the mechanism under complicated conditions. The analysis takes the walking and lifting platform as the research object, considering the stability of the operating platform under dangerous conditions, anti rollover stability analysis and curb stone stability analysis are carried out.
Anti Rollover Stability Analysis Method

Establishment of the Ramp Rollover Model
According to the provisions of column lifting platform on the maximum inclination, in the case of roll slope conditions, operation platform to reach the maximum height, allowing the chassis and the maximum angle between the horizontal surface is 5 degrees, in order to ensure the stability of the working roll, should add to the deviation of 0.5 degrees, the maximum angle between the chassis and the horizontal plane is 5.5 degrees. According to the provisions of the standard GB 25849 -2010 [4] , slope roll standard calculation model is shown in figure 1 . Column type lifting platform of tires are solid tire, according to the standard requirements, the tilting line can be determined according to the 1/4 within the tire and the ground contact width. 
Calculation of Slope Stability Characteristics
The moment stability method is used to calculate the stability moment and overturning moment under the most dangerous conditions:
S -The load caused by rollover force; l -The load corresponding to the long arm. Overturning moment: When calculating the anti overturning stability factor K > 1, it shows that the anti overturning stability of the mechanism is good.
Anti Rollover Stability Analysis Method
Walking and lifting column platform is set in a walking and climbing ability, flexible walking ability is a major advantage of this type of lifting platform, so as to ensure the stability of the platform is particularly important. Institutions will encounter a curb disorder inevitably in the process of walking, during walking, suddenly encountered curb impact will result in greater impact on the stability of mechanism analysis, need to analyze the stability of the platform under the conditions of curb stone barrier.
The stability calculation of the ultimate position is that calculate the kinetic energy and potential energy under the limit state of the mechanism. when the walking speed is to the maximum value. If the kinetic energy of the mechanism is less than the potential energy required for the tilting of the mechanism, the mechanism does not turn over.
1. The kinetic energy in the limit state E kin In order to facilitate to calculating the potential energy E pot , the geometric relationship of the gravity, as shown in figure 3 . The potential energy E pot when the body is turned over:
x -the height difference of the gravity center before and after contact with the stone, m.
x = y -s (6) y-the distance from the gravity center to the turning center, m; s-the distance from the turning center to vertical direction, m 2 2 a s y + = (7) a -the distance from the gravity center to the horizontal direction, m. The formula (6) and (7) are brought into (5):
By comparing the E kin and E pot to determine the stability of the stone.
Stability Analysis Case Anti Overturning Stability Calculation
Roll slope conditions, a certain type of self-propelled load force and related parameters of numerical column operation platform as shown in table 1. The data in Table 1 respectively into type (1) and (2), the calculated stability condition of roll torque ramp and tilting moment respectively: M = 2812.5N·m; M 0 = 1898.660N·m The safety factor K:
According to the calculation results of anti overturning safety factor of slope conditions, this type of self-propelled column lifting platform is safe under the conditions, not rollover.
Stability Calculation of Curb Condition
Maximum speed is v=4km/h=1.11m/s. The kinetic energy and potential energy of walking and lifting column platform, s is 0.532m, a is 0.360m:
Therefore, the stability of the curb condition in the limit retraction position is also in line with the requirements, will not overturn.
Summary
To walk with lift platform, established the anti rollover stability and curb stability analysis method. The moment balance method is used to calculate the stability moment and overturning moment in the dangerous condition.
Taking a walk with lift platform as an example to analyze the stability of slope stability calculation, torque roll condition and the overturning moment, the stability safety factor K>1.
When the maximum velocity is to pass through the barrier, kinetic energy 462 kg·m 2 /s 2 is less than the potential energy 827.7kg·m 2 /s 2 , it shows that the stability of the mechanism is good.
